(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
29 August 2002 (29.08.2002) 




(10) International Publication Number 

PCT WO 02/067533 Al 



(51) International Patent Classification 7 : H04L 29/06 

(21) International Application Number: PCT/EPO 1/0 1849 

(22) International Filing Date: 19 February 2001 (19.02.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(71) Applicant (for all designated States except US): NOKIA 
CORPORATION [FI/FI]; Keilalahdentie 4, FIN-02150 
Espoo (FT). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): BERTENYI, Balazs 
[HU/HU]; Nagyszalonta 6, H-l 1 18 Budapest (HU). KISS, 
Kriszttin [HU/HU]; Bimb6 ut 126, H-1026 Budapest 
(HU). BAJKO, Gabor [HU/HU]; Damjanich 26.b, 
H-1071 Budapest (HU). WOLFNER, Gyorgy [HU/HU]; 
Szepvolgyi u. 4/a, H-1025 Budapest (HU). 



(74) Agents: LESON, Thomas, Johannes, Alois et al.; 
Tiedtke-Buhling-Kinne & Partner GbR, TBK-Patent, 
Bavariaring 4, 80336 Munchen (DE). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FE, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN/YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
TT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[Continued on next page] 



= (54) Title: CLOSING A SIP ACTIVE SESSION 



UE A 



UTRAN+xGSNs 



Proxy CSCF_A 



Serving CSCF_A Serving CSCF_B 



UE B 



< X > 



1) Extensive break 
in radio connection 
>RAB release time 
expires 



2) Information exchange to 
indicate the loss of radio 
connection 



8) BYE 



3) DROP 



7) BYE 



6) BYE 



4) 200OK 



5) BYE 



(57) Abstract: A method and a system for closing a SIP active session in a communication network system are disclosed, in which 
a request indicating a drop of connection is issued by a control network element towards an endpoint of the session, for initiating the 
closing of the active session, and a BYE request is issued by said endpoint towards the other endpoints of the session upon receiving 
said request indicating a drop of connection. 
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TITLE OF THE INVENTION 

CLOSING A SIP ACTIVE SESSION 

5 FIELD OF THE INVENTION 

The present invention relates to closing a SIP active session 
in a communication network system. 

10 BACKGROUND OF THE INVENTION 

i ; 

i _. ! 

The Session Initiation Protocol (SIP) is an application layer 
control (signaling) protocol that can establish, modify and 
terminate multimedia sessions or calls. These multimedia 

15 sessions include multimedia conferences, distance learning, 
Internet telephony and similar applications. SIP can invite 
both persons and "robots", such as a media storage device. 
SIP can invite parties to both unicast and multicast 
sessions. The initiator does not necessarily have to be a 

20 member of the session to which it is inviting. Media and 
participants can be added to an existing session. 

In standard SIP, active sessions can only be closed by the 
endpoints of a session by. issuing a BYE request. The BYE 

25 request is used by the endpoint to indicate to a server that 
it wishes to release the call. The BYE request is forwarded 
like an INVITE request and may be issued by either caller or 
callee. A party receiving a BYE request must cease 
transmitting media streams specifically directed at the party 

30 issuing the BYE request. 

According -to the 3GPP (3 rd Generation Partnership Project) 
architecture, control network elements like Call State 
Control Functions (CSCFs) or Media Gateway Control Functions 
35 (MGCFs) have complete control over. the session related 

service execution, and may also have control over the usage 
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of GPRS (General Packet Radio Service) bearer resources for 
IM (Internet Protocol Multimedia) Subsystem calls. 

SUMMARY OF THE INVENTION 

5 

It is therefore an object of the present invention to enable 
control network elements to close SIP active sessions. 

According to an aspect of the present invention, this object 
10 is achieved by a method of closing a SIP active session in a 
communication network system, said method comprising the 
steps issuing a request indicating a drop of connection by a 
control network element towards an endpoint of the session, 
for initiating the closing of the active session, and issuing 
15 a BYE request by the endpoint towards the other endpoint s of 
the session upon receiving the request indicating a drop of 
connection. 

According to another aspect of the present invention, the 
object is achieved by a communication network system 
comprising a control network element for issuing a request 
indicating a drop of connection towards an endpoint of a SIP 
active session, for initiating the closing of said active 
session, wherein the endpoint issues a BYE request towards 
the other endpoints of the session upon receiving the request 
indicating a drop of connection. 

The BYE request issued by the endpoint will trigger the 
closing of the session along the call path. The endpoint may 
30 also issue an acknowledge response towards the control 

network element upon receiving the request indicating a drop 
of connection. 

According to an embodiment of the present invention, when 
35 receiving, by the control network element, information 

indicating a need for closing the active session, the request 



20 



25 
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indicating a drop of connection is issued as a response to 
said received information- The control network element 
determines which endpoint is the cause of the closing of the 
session on the basis of the received information, and issues 
5 the request indicating a drop of connection towards an 

endpoint that is not the cause of the closing of the session. 

According to another embodiment of the present invention, the * 
control network element executes a service for an endpoint, 
10 resulting in an instruction to close the active session, and 
issues_.the request indicating a drop of connection as a 
response to the instruction towards another endpoint of the 
session. 

15 The request indicating a drop of connection may comprise To, 
From and Call_ID headers which are identical to those of an 
original INVITE request for the session. Moreover, in the 
issued BYE request, the session to be closed may be 
identified by the To, From and CallJED headers of the request 

20 indicating a drop of connection. 

The request indicating a drop of connection and its response 
may travel on a path different from the path of an original 
INVITE request for the session. 

25 

Furthermore, the above-mentioned object is achieved by a 
control network element in a communication network system, 
the control network element being adapted to issue a request 
indicating a drop of connection towards an endpoint of a SIP 
30 active session, for initiating the closing of the active 

session by causing a BYE request to be issued by the endpoint 
towards the other endpoints of the session upon receiving the 
request indicating a drop of connection. 

35 The control network element is adapted to receive an 

acknowledge response issued by the endpoint towards the 
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control network element upon receiving the request indicating 
a drop of connection. 

According to an embodiment of the present invention, the 
5 control network element is adapted to receive information 
indicating a need for closing the active session, and to 
issue the request indicating a drop of connection as a 
response to the received information. The control network 
element is further adapted to determine which endpoint is the 

10 cause of the closing of the session on the basis of the 

received information, and to issue said request indicating a 
drop of connection towards an endpoint that is not the cause 
of the closing of the session. The control network element 
may perform call control for the endpoint being the cause of 

15 the closing of the session. 

According to another embodiment of the present invention, the 
control network element is adapted to execute a service for 
an endpoint resulting in an instruction to close the active 
20 session, and to issue the request indicating a drop of 

• connection as a response to the instruction towards another 
endpoint of the session. 

In addition, the above-mentioned object is achieved by a user 
25 equipment in a communication network system, wherein the user 
equipment is adapted to receive, in a SIP active session, a 
request indicating a drop of connection for initiating the 
closing of the active session, and to issue a BYE request 
towards other endpoints of the session upon receiving the 
30 request indicating a drop of connection. 

The user equipment is further adapted to issue an acknowledge 
response towards a control network element upon receiving the 
request indicating a drop of connection from the control - 
35 network element. 
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According to the present invention, CSCFs and MGCFs are 
enabled to close SIP active sessions if required. A need to 
interrupt a SIP connection may arise when a party involved in 
the SIP session is out-of -coverage, or as a result of a 
5 service execution, e.g. running out of prepaid credit. 

In the following the present invention will be described by 
way of preferred embodiments thereof with reference to the 
accompanying drawings . 

10 

BRIEF- DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a signaling diagram according to an embodiment 
of the present invention, when a sudden loss of radio 
15 connection occurs. 

Fig. 2 shows a signaling diagram according to another 
embodiment of the present invention, when an executed service 
results in an instruction to immediately close the session. 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The idea of the present invention is to introduce a new SIP 
method to be used by a control entity like CSCF or MGCF in a 
25 communication network system to close active sessions. 

The entity performing call/service control, e.g. CSCF or 
MGCF, may initiate to close a SIP active session by issuing a 
request indicating a drop of connection (which is hereinafter 

30 called DROP request) towards one of the endpoints of the 

session. Preferably, the DROP request should be sent to the 
endpoint which was not the cause of the sudden closing of the 
session. The To, From and CallJED headers of the DROP request 
should be identical to those of the original INVITE request 

35 for the session. The DROP request and its response may travel 
on a different path than that the original INVITE request of 
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the session has taken. The endpoint receiving the DROP 
request should acknowledge the request with a 200OK response, 
and immediately issue a BYE request towards the other 
endpoint (s) of the session. This BYE request and, if 
5 possible, its response will trigger the closing of the 
session along the call path. 

Fig. 1 £hows a signaling diagram according to an embodiment' 
of the present invention, when a User Equipment UE_A suddenly 

10 looses radio connection. When the Radio Access Bearer (RAB) 
release timer in the Radio Network Controller (RNC) expires 
(block 1) in Fig. 1), this event is communicated to a Proxy- 
CSCF_A performing call control for the UE_A (communications 
2) in Fig. 1). As a result, the Proxy-CSCF__A initiates the 

15 closing of the IM Subsystem Session. Therefore, it issues a 
DROP request towards a User Equipment UE__B as participant of 
the session (communication 3) in Fig. l)._The UE_B 
acknowledges the DROP request with a 200OK response 
(communication 4) in Fig. 1), and issues a BYE request to 

20 close the session that corresponds to the session identified 
by the {From, To Call_ID} triple in the DROP request. As it 
shown in Fig. 1, the UE_B issues the BYE request to a 
Serving-CSCF_B performing service control for UE__B 
(communication 5)). The Serving-CSCFJB forwards the BYE 

25 request to the Serving CSCF_A performing service control for 
UE_A (communication 6)), and the Serving-CSCF_A forwards the 
BYE request to the Proxy-CSCF_A (communication 7)). Finally, 
the Proxy-CSCF_A forwards the BYE request to the UE__A 
(communication 8)), which, however, will not reach the UE_A 

30 since the UE_A has lost radio connection towards the 

Universal Terrestrial Radio Access Network (UTRAN) . The BYE 
requests 5) to 8) in Fig. 1 trigger the closing of the 
session along the call path. 

35 Fig. 2 shows a signaling diagram according to. another 

embodiment of the present invention, when a service executed 
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for a User Equipment OE_A results in an instruction to 
immediately close the session. In this embodiment, a service 
is executed for the UE_A in the active phase of a session 
comprising the participants UE_A and UEJB (block 1) in Fig. 
5 2) by a Serving-CSCF_A performing service control for the 
UE A. This service results in the instruction to immediately 
close the session (block 2) in Fig. 2) because the UE_A is 
running out of pre-paid credit, for example . Therefore, the 
Serving-CSCF_A issues a DROP request towards the UEJB 
10 (communication 3) in Fig. 2). The UE_B acknowledges the DROP 
request with a 200OK response message (communication 4) in 
Fig. 2), and issues a BYE request to the Serving-CSCF_B 
(communication 5) in Fig. 2) to close the session that 
corresponds to the session identified by the {From, To, 
15 Call_ID} triple in the DROP request. The Serving-CSCF_B 

forwards the BYE request to the Serving-CSCF_A (communication 
6) in Fig. 2), and the Serving-CSCF_A forwards the BYE 
request to the UE_A (communication 7) in Fig. 2). In the 
following communications 8) to 10) in Fig. 2, the respective 
20 BYE requests are acknowledged by 200OK response messages. 

The above described SIP method and in particular the DROP 
request can be implemented as an extension to the standard 
SIP stack in CSCFs and MGCFs. f . J 

25 

While the invention has been described with reference to 
preferred embodiments, the description is illustrative of the 
invention and is not to be construed as limiting the 
invention. Various modifications and- applications may occur 
30 to those skilled in the art without departing from the true 
spirit and scope of the invention as defined by the appended 
claims. 
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CLAIMS : 

1. A method of closing a SIP active session in a 
communication network system, said method comprising the 

5 steps of: . 

issuing a request indicating a drop of connection by a 
control network element towards an endpoint of the session, 
for initiating the closing of the active session; and 

issuing a BYE request by said endpoint towards the other 
10 endpoints of the session upon receiving said request 
indicating a drop of connection. 

2. A method according to claim 1, wherein said BYE request 
triggers the closing of the session along the call path. 

15 

3. A method according to claim 1 or 2, comprising the further 
step of: 

issuing an acknowledge response by said endpoint towards 
said control network element upon receiving said request 
20 indicating a drop of connection. 

4. A method according to any one of claims 1 to 3, comprising 
the further step of: 

receiving, by said control network element, information 
25 indicating a need for closing the active session, wherein 

said request indicating a drop of connection is issued 
as a response to said received information. 

5. A method according to claim 4, comprising the further step 
30 of: 

determining which endpoint is the cause of the closing 
of the session on the basis of the received information, 
wherein 

said request indicating a drop of connection is issued 
35 towards an endpoint that is not the cause of the closing of 
the session. 
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6. A method according to any one of claims 1 to 3, comprising 
the further step of: 

executing a service for an endpoint by said control 
5 network element, resulting in an instruction to close the 
active session, wherein 

said request indicating a drop of connection is issued 
as a response to said .instruction towards another endpoint of 
the session. 

10 

7. A method according to any one of the preceding claims, 
wherein said request indicating a drop of connection 
comprises To, From and Call_ID headers which are identical to 
those of an original INVITE request for the session. 

15 

8. A method according to claim 7, wherein in the issued BYE 
request the session to be closed is identified by the To, 
From and Call_ID headers of the request indicating a drop of 
connection. 

20 

9. A method according to claim 3, wherein said request 
indicating a drop of connection and its response travel on a 
path different from the path of an original INVITE request 

. for the session. 

25 

10. A communication network system comprising: 

a control network element ' for issuing a request 
indicating a drop of connection towards an endpoint of a SIP 
active session, for initiating the closing of said active 
30 session, wherein 

said endpoint issues a BYE request towards the other 
endpoints of the session upon receiving said request 
indicating a drop of connection. 



35 11. A system according to claim 10, wherein said BYE request 
triggers the closing of the session along the call path. 
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12. A system according to claim 10 or 11 , wherein 

said endpoint issues an acknowledge response towards 
said control network element upon receiving said request 
5 indicating a drop of connection. 

13. A system according to any one of claims 10 to 12, 
wherein, when said control network element receives 
information indicating a need for closing the active session, 

10 said control network element issues said request indicating a 
drop of connection as a response to said received 
information. 

14. A system according to claim 13, wherein said control 

15 network element determines which endpoint is the cause of the 
closing of the session on the basis of the received 
information, and issues said request indicating a drop of 
connection towards an endpoint that is not the cause of the 
closing of the. session. 

20 

15. A system according to any one of claims 10 to 12, 
wherein, when said control network element executes a service 
for an endpoint resulting in an instruction to close the 
active session, said control network element" issues said 

25 request indicating a drop of connection as a response to said 
instruction towards another endpoint of the session. 

■16. A system according to any one of claims 10 to 15, wherein 
said request indicating a drop of connection comprises To, 
30 From and Call_ID headers which are identical to those of an 
original INVITE request for the session ♦ 

17. A system according to claim 16, wherein in the issued BYE 
request the session to be closed is identified by the To, 
35 From and Call_ID headers of the request indicating a drop of 
connection. 
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is. A system according to claim 12, wherein said request 
indicating a drop of connection and its response travel on a 
path different from the path of an original INVITE request 
5 for the session. 

19. A control network element in a communication network 
, system, wherein 

said control network element is adapted to issue a 
10 request indicating a drop of connection towards an endpoint 
of a SIP active session, for initiating the closing of said 
active session by causing a BYE request to be issued by said 
endpoint towards the other endpoints of the session upon 
receiving said request indicating a drop of connection. 

15 

20. A control network element according to claim 19, wherein 
said BYE request triggers the closing of the session along 
the call path. 

20 21. A control network element according to claim 19 or 20, 
wherein 

said control network element is adapted to receive an 
acknowledge response issued by said endpoint towards said 
control network element upon receiving said request 
25 indicating a drop of connection. 

22. A control network element according to any one of claims 
19 to 21, wherein said control network element is adapted to 
receive information indicating a need for closing the active 

30 session, and to issue said request indicating a drop of 
connection as a response to said received information. 

23. A control network element according to claim 22, wherein 
said control network element is adapted to determine which 

35 endpoint is the cause of the closing of the session on the 
basis of the received information, and to issue said request 
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indicating a drop of connection towards an endpoint that is 
not the cause of the closing of the session. 

24. A control network element according to claim 23, wherein 
5 said control network element performs call control for the 

endpoint being the cause of the closing of the session. 

25. A control network element according to any one of claims 
19 to 21, wherein said control network element is adapted to 

10 execute a service for an endpoint resulting in an instruction 
to close the active session, and to issue said request 
indicating a drop of connection as a response to said 
instruction towards another endpoint of the session. 

15 26. A control network element according to any one of claims 
19 to 25, wherein said request indicating a drop of 
connection comprises To, From and Call_ID headers which are 
identical to those of an original' INVITE request for the 
session. 

20 

27. A user equipment in a communication network system, 
wherein said user equipment is adapted to receive, in a SIP 
active session, a request indicating a drop of connection for 
initiating the closing of said active session, and to issue a 

25 . BYE request towards other endpoints of the session upon 
receiving said request indicating a drop of connection. 

28. A user equipment according to claim 27, wherein said BYE 
request triggers the closing of the session along the call 

30 path. 

29. A user equipment according to claim 27 or 28, wherein 
said user equipment is adapted to issue an acknowledge 
response towards a control network element upon receiving 

35 said request indicating a drop of connection from said 
control network element. 

( 



WO 02/067533 



- 13 - 



PCT/EP01/01849 



30. A user equipment according to any one of claims 27 to 29, 
wherein said request indicating a drop of connection 
comprises To, From and Call_ID headers which are identical to 

5 those of an original INVITE request for the session.. 

31. A user equipment according to claim 30, wherein in the 
issued BYE request the session to be 4 closed is identified by 
the To, From and CallJED headers of the request indicating a 

10 drop of connection. 
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